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[57] ABSTRACT 

A Iigating instrument includes a handle for securing a 
proximal end of a Iigating device externally of the body 
with one hand, the Iigating device defining a lumen for 
passage therethrough of a length of ligature material 
formed with a ligature loop for being disposed exter- 
nally of a distal end of the Iigating device to be posi- 
tioned around anatomical tissue to be ligated within the 
body, and an operating member coupled with the liga- 
ture material for being manually moved with the same 
hand as that securing the Iigating device proximal end 
to pull the ligature material through the Iigating device 
to form a ligature with the ligature loop in the anatomi- 
cal tissue. A method of Iigating tissue in endoscopic 
operative procedures includes the steps of securing a 
proximal end of a Iigating instrument externally of the 
body with one hand, introducing a distal end of the 
Iigating instrument at a surgical site in the body through 
a portal formed in tissue of the body, placing a length of 
ligature material carried by the Iigating instrument 
around anatomical tissue to be ligated, moving an oper- 
ating member of the Iigating instrument with the same 
hand as that securing the proximal end to pull the liga- 
ture material through the Iigating instrument to tighten 
the ligature material around the anatomical tissue to 
form a ligature and actuating a cutter of the Iigating 
instrument to cut the ligature material away from the 
ligature. 

17 Claims, 13 Drawing Sheets 
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1 2 

der thereof. The ligature material can then be pulled, 

LIGATING INSTRUMENT AND METHODS OF via the broken off proximal end, through the lumen of 

LIGATING TISSUE IN ENDOSCOPIC OPERATIVE the tubular member while the knot, which is larger than 

PROCEDURES the lumen at the tubular member distal end, remains 

5 held externally of the distal end such that the loop is 

BACKGROUND OF THE INVENTION reduced or tightened around the tissue to form a liga- 

1. Field of the Invention ture - Once the ligature is formed, a surgical instrument 
The present invention pertains to ligating instruments introduced at the surgical site from another portal is 

and, more particularly, to ligating instruments particu- used to cut the ligature material away from the knot 
Iarly useful in endoscopic operative procedures to ligate 10 leaving the ligature in place. The ligating devices re- 
anatomical tissue and methods of ligating anatomical quire use of both of the surgeon's hands, one hand to 
tissue in endoscopic operative procedures. hold the tubular member externally of the body and the 

2. Discussion of the Prior Art other to break off the proximal end and pull the ligature 
Closed, or endoscopic, surgery, also known as least- material therewith while the one hand continues to hold 

invasive surgery, has become extremely popular for use 15 the tubular member. Forming ligatures in endoscopic 

in conducting many various procedures such as, for operative procedures in accordance with the ligating 

example, laparoscopy (pelviscopy), gastroentroscopy, devices is tedious and time consuming due to the num- 

laryngobronchoscopy and arthroscopy. In endoscopic ber and complexity of the procedural steps involved, 
operative procedures, access to surgical sites in the 

body is gained through portals of minimal size formed 20 SUMMARY OF THE INVENTION 

in tissue of the body to allow instruments to be intro- Accordingly, it is a primary object of the present 

duced at the surgical sites via the portals. Endoscopic invention to overcome the aforementioned disadvan- 

surgery provides many benefits over open surgery, tages of prior art ligating devices and methods of ligat- 

which typically requires skin incisions of substantial ing anatomical tissue in endoscopic operative proce- 

size, including minimal invasiveness and trauma, avoid- 23 dures. 

ance of complications due to surgery, greatly reduced Another object of the present invention is to provide 
wound healing times, patient discomfort and hospital- a ligating instrument for use in combination with pres- 
tation and rehabilitation times and concomitant cost cml availablc ligating devices t0 allow the ligating 
savings associated with shorter hospital stays and per- devices tQ be Qperated whh Qne namJ 
forming surgery without general anesthesia and m m- 30 A Qf ^ em invention is tQ ide 
hospital or out-patient surgery sites Ligating anatoiru- ft m instrumen t having a length of ligature mate- 
cal I tissue is a time consuming and tedious part of both extending therethrough for forming a ligature in 
endoscopic and open operative proced ure .due c ► the t ? sue amJ * mounted thereon for 
difficulty involved in applying an occluding ligature m formation of a liga- 
anatomical tubular or non-tubular tissue or organ struc- 35 ^ UiM »8 . u ** lul T "*? l " iaj u *'"" * 
ture as is desirable in occluding or tying organ and tur f ^ # . . . f 
tissue structure in many various procedures. Ligating A ?f ' urther ob J ect of * e P resent » nven ' on 15 *> 
anatomical tissue is particularly difficult in endoscopic ? rovlde ■ Hgjmj instrument having a movable operat- 
surgery due to the limited room for maneuverability at ™& mem . ber for drawin * ! ^ ature matenal through the 
the surgical site and the complicated operative steps 40 ^ting instrument to tighten a ligature loop around 
required; and, accordingly, the advantages of endo- anatomical tissue and relatively movable handle mem- 
scopic surgery are sometimes outweighed by the disad- bcrs operated by squeezing action to obtain additional 
vantages caused by the length of time required to per- tightening of the ligature loop with controlled tension, 
form endoscopic procedures where such time is signifi- Yet another ? b J ect of the P««« invention is to pro- 
cantly extended due to the time required for ligation. 45 ^de a ligating instrument with a loop forming member 
Because endoscopic surgery is greatly preferred over at a distal end thereof to perform the function of a liga- 
open surgery, much effort has been spent to develop ture knot and to permit ligature material to be drawn 
techniques for facilitating tissue ligation. One technique through the ligating instrument in a single direction 
involves the use of ligating devices such as, for example, °nly« 

the EndoloopTM manufactured by Ethicon, Inc. Such 50 An additional object of the present invention is to 

ligating devices typically include an elongate tubular provide a ligating instrument for use with a ligating 

member defining a lumen for passage therethrough of a device having a proximal end securing a length of liga- 

length of ligature material, the ligature material having ture material, the ligating instrument including a mov- 

an end secured to a proximal end of the tubular member. able operating member for automatically breaking off 

A portion of the ligature material disposed externally of 55 the proximal end of the ligative device from the remain- 

a distal end of the tubular member is formed as a liga- der thereof to draw the ligature material through the 

ture loop, the loop being made by passing the ligature ligating device in response to manual movement of the 

material through a knot formed in an end of the ligature operating member. 

material externally of the tubular member distal end. In It is also an object of the present invention to provide 
use, the tubular member distal end is Introduced, typi- 60 a ligating instrument having relatively movable handle 
cally via a portal sleeve, at a surgical site in the body members for drawing ligature material through the 
through a portal of minimal size formed in tissue of the ligating instrument to form a ligature in anatomical 
body, with the proximal end of the tubular member held tissue and a frangible portion on the ligating instrument 
and secured externally of the body. The ligature loop is for preventing relative movement of the handle mem- 
positioned around tissue to be ligated within the body; 65 bers and for permitting relative movement of the handle 
and, once the tissue is properly positioned within the members when the frangible portion is broken, 
loop, the tubular member is broken or fractured to The present invention has as another object to pro- 
break off or separate the proximal end from the remain- vide a ligating instrument having a locking mechanism 
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for preventing and selectively permitting movement of 
a movable cutter of the ligating instrument. 

A further object of the present invention is to provide 
a ligating instrument having an operating member bi- 
ased to draw ligature material through the ligating in- S 
strument to tighten the ligature material around ana- 
tomical tissue and a release mechanism for releasing the 
operating member to automatically draw the ligature 
material through the ligating instrument due to the bias. 

An additional object of the present invention is to 10 
provide a ligating instrument having a movable operat- 
ing member for moving ligature material through the 
ligating instrument to increase the size of a ligature loop 
in the ligature material to allow the ligature loop to be 
positioned around anatomical tissue and to reduce the 15 
size of the loop around the tissue in response to move- 
ment of the operating member. 

A still further object of the present invention is to 
provide a ligating instrument for increasing the size of a 
ligature loop in a length of ligature material in response 20 
to manual movement of an operating member and auto- 
matically reducing the size of the ligature loop in re- 
sponse to movement of the operating member by a bias 
device. 

Another object of the present invention is to provide 25 
a method of ligating anatomical tissue in endoscopic 
operative procedures including securing a ligating in- 
strument with one hand externally of the body, moving 
an operating member of the ligating instrument with the 
one hand to draw ligature material through the ligating 30 
instrument to tighten the ligature material around tissue 
to form a ligature and actuating a cutter of the ligating 
instrument to cut the ligature material away from the 
ligature. 

Some of the advantages of the present invention are 35 
that operation of presently available ligating devices is 
simplified and facilitated, the time required to ligate 
anatomical tissue in endoscopic operative procedures is 
reduced, endoscopic operative procedures can be ex- 
panded to many areas due to the savings in time associ- 40 
ated with the present invention, ligating anatomical 
tissue can be accomplished manually with thumb or 
squeezing action of one of the surgeon's hands or auto- 
matically by release of an operating member, where 
thumb action is utilized to form a ligature, the thumb 45 
action can be followed by the squeezing action to obtain 
additional tightening of the ligature with controlled 
tension, a cutter can be integrated into the ligating in- 
strument thusly eliminating the need for extraneous 
cutting instruments introduced through separate por- 50 
tals, ligature material can be pulled through the ligating 
instrument and a cutter for cutting the ligature material 
can be actuated with a single hand and, through the use 
of locking mechanisms on the ligating instrument, tight- 
ening of the ligature loop around anatomical tissue and 55 
cutting of the ligature material can be prevented until 
optimal positioning and tightening of the loop is as- 
sured, respectively, the size of a ligature loop can be 
increased and reduced with one hand operation of the 
ligating instrument, with the ligating instrument, a liga- 60 
ture loop can be reduced in size to facilitate introduc- 
tion through portal sleeves and increased in size thereaf- 
ter to be positioned around anatomical tissue and the 
ligating instrument can be economically manufactured 
to be reusable or disposable for single patient use. 65 

These and other objects, benefits and advantages are 
obtained with the present invention as characterized in 
a ligating instrument for ligating anatomical tissue alone 



or in combination with a ligating device. Where the 
ligating instrument is used in combination with a ligat- 
ing device, the instrument includes a sleeve for receiv- 
ing an end of the ligating device, a handle for being 
grasped by the surgeon with one hand to hold the ligat- 
ing device and an operating member for securing a 
length o c ligature material extending through the ligat- 
ing device, the operating member being movable by the 
same hand as that grasping the handle to pull the liga- 
ture material through the ligating device such that a 
ligature loop disposed externally of the ligating device 
is reduced in size or tightened around anatomical tissue. 
Where the ligating instrument is used alone, the instru- 
ment includes an outer member defining a lumen for 
passage therethrough of a length of ligature material, a 
handle for being grasped by a surgeon with one hand 
and an operating member secured to an end of the liga- 
ture material for pulling the ligature material through 
the outer member to tighten a ligature loop of the liga- 
ture materia) around anatomical tissue to form a ligature 
in response to movement of the operating member with 
the one hand. A cutter mounted within or externally of 
the ligating instrument includes an actuating member 
for being moved by the hand grasping the ligating in- 
strument to actuate a cutting member to cut the ligature 
material away from the ligature leaving the ligature in 
place. Methods of ligating anatomical tissue in endo- 
scopic operative procedures according to the present 
invention include the steps of securing a proximal end of 
a ligating instrument externally of the body with one 
hand, introducing a distal end of the ligating instrument 
at a surgical site within the body, positioning a length of 
ligature material carried by the ligating instrument 
around anatomical tissue, moving an operating member 
of the ligating instrument with the same hand as that 
grasping the ligating instrument to tighten the ligature 
material around the tissue to form a ligature and actuat- 
ing a cutter of the ligating instrument to cut the ligature 
material away from the ligature. 

These and other objects and advantages of the pres- 
ent invention will become apparent from the following 
description of the preferred embodiments taken in con- 
junction with the accompanying drawings wherein 
identical reference numbers indicate identical parts or 
parts providing identical functions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a ligating device with 
which the ligating instrument of the present invention 
can be used. 

FIG. 2 is a perspective view of a ligating instrument 
according to the present invention. 

FIG. 3 is a broken side view, partly in section, illus- 
trating the ligating instrument of FIG. 2 in use with the 
ligating device of FIG. 1. 

FIG. 4 is a side view, partly in section, of a modifica- 
tion of the ligating instrument according to the present 
invention. 

FIG. 5 is a broken top view, partly in section, of the 
ligating instrument of FIG. 4. 

FIG. 6 is a broken view, partly in section, of another 
modification of the ligating instrument according to the 
present invention. 

FIG. 7 is a broken perspective view of the cutter 
member of the ligating instrument of FIG. 6. 

FIG. 8 is a broken side view, partly in section, of an 
additional modification of the ligating instrument ac- 
cording to the present invention. 
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FIG. 9 is a broken side view, partly in section, of still 
another modification of the ligating instrument accord- 
ing to the present invention. 

FIG. 10 is a broken side view, partly in section, of a 
further modification of the ligating instrument accord- 5 
ing to the present invention. 

FIG. 11 is a broken side view, partly in section, of an 
additional modification of the ligating instrument ac- 
cording to the present invention. 

FIG. 12 is a broken side view, partly in section, of still 10 
a further modification of the ligating instrument accord- 
ing to the present invention. 

FIG. 13 is a broken side view, partly in section, of an 
additional modification of the ligating instrument ac- 
cording to the present invention. 15 

FIG. 14 is a rear view of the operating member of the 
ligating instrument of FIG. 13. 

FIG. 15 is a broken side view of the operating mem- 
ber of FIG. 14. 

FIG. 16 is an opposing broken side view of the oper- 
ating member of FIG. 14, 

FIG. 17 is a broken top view of the operating member 
of FIG. 14. 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 
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A ligating instrument 20 according to the present 
invention is shown in FIGS. 2 and 3, the ligating instru- 
ment 20 being in the nature of an accessory or adapter 3Q 
for use in combination with a ligating device 22, such as 
the Endoloop TM made by Ethicon, Inc. Ligating de- 
vice 22, as shown in FIGS. 1 and 3, typically includes an 
elongate tubular member 24 having a tapered distal end 
26, a proximal end 2$ and a length of ligature or suture 33 
material 30 extending through the lumen of the tubular 
member. The ligature material 30 has an end secured to 
the proximal end 28 of the tubular member and is 
formed, externally of the distal end 26, as a ligature loop 
32 for receiving anatomical tissue to be ligated. Loop 32 40 
is made by the ligature material passing through a liga- 
ture knot 34, such as a slip or hangman's knot, formed in 
an end of the ligature material externally of the tubular 
member distal end 26. The ligature knot 34 is larger in 
size than the lumen of the tubular member at distal end 45 
26 such that the ligature material can be pulled through 
the knot and the lumen of the ligating instrument while 
the knot remains held externally of the tubular member 
distal end to reduce the size of the ligature loop and 
thusly close or tighten the loop around anatomical tis- 50 
sue to form a ligature. The proximal end 28 of the tubu- 
lar member is breakable or frangible such that the proxi- 
mal end can be separated or broken off from the remain- 
der of the tubular member at a break point 36 to permit 
the ligature material to be manually pulled, via the bro- 55 
ken off proximal end, in a proximal direction through 
the lumen of the tubular member when forming a liga- 
ture with the loop 32. When used in endoscopic opera- 
tive procedures, the ligating device 22 is introduced, 
typically through a portal sleeve inserted in a portal of 60 
minimal size formed in tissue of the body, at a surgical 
site in the body, and the loop 32 is positioned around 
anatomical tissue to be ligated. Operation of the ligating 
device 22 requires use of both of the surgeon's hands in 
that one hand must be used to hold the tubular member 65 
externally of the body while the other hand must be 
used to break off the proximal end and, via the broken 
off proximal end, manually pull the ligature material 30 



in a proximal direction through the ligating device to 
tighten the loop 32 around the anatomical tissue. 

The ligating instrument 20 can be used in combina- 
tion with the ligating device 22 to convert the ligating 
device to one-handed operation and includes a sleeve 38 
for receiving the tubular member 24, a handle 40 includ- 
ing a U-shaped handle member 41 extending outwardly 
from the sleeve for being grasped by a surgeon with one 
hand and an operating mechanism including a movable 
operating member 42 coupled with the sleeve 38 for 
pulling or drawing the ligature material 30 through the 
ligating device 22 in response to movement of the oper- 
ating member by the surgeon's finger. Operating mem- 
ber 42 is in the nature of a roller or wheel including a 
pair of generally circular disks or plates 44 mounted in 
spaced relation on a spool (not shown) rotatably 
mounted on a pin or axle 46 secured to a mounting 
member 48 including a pair of mounting bars 49 which, 
in turn, are secured to sleeve 38, such as by screws, to 
couple the operating member 42 with the sleeve. Han- 
dle member 41 is configured to facilitate grasping by a 
surgeon with one hand while the thumb of the same 
hand can be utilized to engage and move the operating 
member. Sleeve 38 can have an inner surface sized to 
frictionally engage and retain the tubular member 24 of 
ligating device 22 and a set screw 55 can be provided in 
a threaded hole in the sleeve to engage and secure the 
tubular member therein as is useful where the outer 
diameter of the tubular member is smaller than the inner 
diameter of sleeve 38. A tube 57 can be mounted be- 
tween the plates 44 in longitudinal, axial alignment with 
sleeve 38, the tube rotating with the operating member 
and having a lumen sized to frictionally engage and 
hold the proximal end 28 of a tubular member 24 in- 
serted through sleeve 38. In this manner, the proximal 
end 28 can be broken away from the remainder of the 
tubular member automatically in response to rotation of 
the operating member as will be explained further be- 
low. Where it is not desired to break off the proximal 
end 28 automatically with rotation of the operating 
member or the tubular member is of a size too small to 
be held in the tube 57, the proximal end can be broken 
off before or after insertion of the tubular member in 
sleeve 38 and the ligature material 30 wrapped or 
wound around the spool of the operating member. A 
notch or slit 54 is formed in one of the plates 44 for 
securing a portion of the ligature material to the operat- 
ing member 42 when the ligating material is wound 
therearound. It will be appreciated that various locking 
devices or latches, such as set screws, can be used on 
tube 57 for securing tubular members that are too small 
to be frictionally engaged by the inner diameter surface 
of the tube. 

According to a method of operation for the ligating 
instrument 20 in endoscopic operative procedures, the 
tubular member is inserted through the sleeve 38 to be 
frictionally retained therein with the proximal end 28 
held in tube 57 as shown in FIG. 3. Where automatic 
separation of the proximal end is not desired, the proxi- 
mal end 28 of the ligating device 22 is broken away 
from the remainder of the tubular member 24 at break 
point 36, and the broken off proximal end is grasped and 
utilized to wind the ligature material 30 around the 
spool of the operating member 42. A portion of the 
ligature material 30 is inserted in notch 54, the notch 
serving to hold or secure the ligature material to the 
operating member with the proximal end 28 of the tubu- 
lar member serving as an enlargement further prevent- 
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ing disengagement of the suture material from the oper- operating member can be longitudinally, angularly or 
ating member. Where automatic separation of the tubu- laterally offset from the sleeve. The operating member 
lar member proximal end is desired, the proximal end 28 can be positioned to allow insertion of the ligating de- 
is inserted in tube 57 to be held therein. The handle vice in the ligating instrument from either a proximal or 
member 41 is grasped by the surgeon with one hand, 5 distal direction. The operating member can be rotated 
and the distal end of the ligating device 22 is introduced to separate the tubular member proximal- end prior to or 
at a surgical site in the body through a portal of minimal after introduction of the instrument at the surgical site, 
size formed in tissue of the body, the ligating device The ligature loop does not have to be formed prior to 
typically being introduced through a portal sleeve posi- introduction of the ligating device at the surgical site 
tioned in the portal. With the ligating device 22 held 10 but, rather, the ligature material can be made into a loop 
externally of the body via handle 40, ligature loop 32 is within the body. The ligature loop itself can be made in 
positioned around anatomical tissue to be ligated. Once many ways, such as by suturing the tissue to be ligated 
the anatomical tissue to be ligated is properly positioned with a needle attached to the ligature material exter- 
within the ligature loop 32, the operating member 42 is nally of the ligating device,- making a knot in the liga- 
rotated by the thumb of the same hand as that grasping 15 ture material with a portion of the ligature material 
the handle member. Rotation of the operating member passing through the knot to form a loop around the 
causes the ligature material 30 to be pulled or drawn in tissue, cutting an end of the ligature material to remove 
a proximal direction through the lumen of the tubular the needle, and tightening the ligature material around 
member 24 and, therefore, through the ligature knot 34, the tissue in response to movement of the material 
the knot being held externally adjacent the distal end 26 20 through the ligating device. The sleeve, handle and 
of the ligating device such that the loop 32 is reduced in mounting member can be made as one piece of unitary, 
size, tightened or closed around the anatomical tissue to integral construction or as separate pieces. The operat- 
form a ligature. Where the proximal end 28 was inserted ing member can be made as one piece of unitary, inte- 
rn tube 57, rotation of the operating member causes the gral construction or as separate pieces, and non-mova- 
proximal end 28 to be automatically separated from the 25 ble portions of the operating member can be formed 
remainder of the tubular member as shown in FIG. 3. integrally, unitarily with the sleeve, handle or mounting 
Rotation of the operating member 42 by the thumb of member. The ligating instrument 20 can be reusable for 
the surgeon's hand can be controlled to obtain a desired use with various ligating devices, or the ligating instru- 
tension for the ligature. In the case of the instrument 20, ment can be disposable for single patient use. 
a cutting instrument is introduced at the surgical site to 30 Where it is desired to provide automatic rather than 
cut the ligature material away from the knot leaving the manual operation of the operating mechanism, the oper- 
ligature in place; however, various types of cutters can ating member 42 can be replaced with the operating 
be mounted on the instrument 20 to be operated by the member 342 illustrated in FIG. 14. Operating member 
same hand as that grasping the instrument to cut the 342 includes a roller or wheel and a bias device such as 
ligature material as will be explained below. 35 a spring 247 mounted, such as in torsion, to bias the 
Ligating instrument 20 can be designed in many vari- roller to pull the ligature material in a proximal direc- 
ous ways to receive or mount the ligating device 22 and tion through the ligating device. A release member 248 
provide a handle to be gripped by a single hand of the is pivotally mounted on the operating mechanism to 
surgeon for holding the ligating device externally of the position a pawl 74 in engagement with a ratchet tooth 
body. Various components and mechanisms including 40 72 on the operating member to prevent rotation of the 
mechanical latches and locks, such as set screws 55 can operating member and, therefore, proximal movement 
be used to retain the ligating device 22 on the ligating of the ligature material, due to the rotational bias. In 
instrument 20 in addition to the frictional retention use, the ligature material is secured to the operating 
shown. The handle 40 can have various configurations member 342 with the operating member held by pawl 
to facilitate grasping by the surgeon with one hand and 45 74 against movement from the rotational bias, and the 
can include one or more than one handle member. Vari- ligature loop is placed around tissue. Release member 
ous types of rotatable as well as non-rotatable movable 248 is pivoted to disengage pawl 74 from the ratchet 
operating members can be utilized in the ligating instru- tooth causing the operating member to be automatically 
ment to be moved or operated by the same hand as that rotated to draw the ligature material through the ligat- 
gripping the handle to draw the ligature material in a 50 ing device and tighten the ligature loop around the 
proximal direction through the ligating device. Where tissue. 

the operating member is in the form of a roller or wheel, A modification of a ligating instrument according to 
one or more plates 44 can be utilized to mount a spool the present invention is illustrated at 60 in FIGS. 4 and 
for winding the ligature material. The operating mem- 5. Ligating instrument 60 is designed to be used in com- 
ber can be mounted for movement in a single direction 55 bination with a ligating device 22 and includes a sleeve 
only to permit proximal movement of the ligature mate- 38, a handle 40 coupled with sleeve 38 and an operating 
rial through the ligating device while preventing distal, member 42 for securing an end of ligature material 30 of 
movement of the ligature material therethrough to pre- ligating device 22. Handle 40 includes a handle member 
vent loosening of the ligature. Various devices can be 62 and a flared hand grip 64, the hand grip being dis- 
used to adapt the operating member for one-way opera- 60 posed distally of the handle member 62 at a distal end of 
tion, such as a ratchet and pawl arrangement. The oper- a mounting member 48. Mounting member 48 can in- 
ating member 42 can be coupled with the sleeve or the elude a sleeve, as shown, connected with the operating 
handle and various mounting members can be utilized member 42 or the mounting member can have a semi- 
to couple the operating member with the sleeve or circular or any other desired configuration in cross-sec- 
handle. The ligature material can be secured to the 65 tion, the mounting member extending longitudinally 
operating mechanism in many ways in addition to the between the hand grip and the operating member, 
tube and notch shown. The operating member can be Mounting member 48 defines a longitudinal recess 65 
longitudinally aligned with the sleeve as shown or the for accommodating the tubular member 24 of ligating 
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device 22, and the hand grip has a longitudinal passage 
66 therein axially aligned with the recess of the mount- 
ing member, the diameter of passage 66 being sized to 
allow passage therethrough of the tubular member 24. 
Operating member 42 is rotatably mounted in recess 65 5 
and is in the nature of a ratchet wheel including a pair 
of generally circular disks or plates 44 rigidly connected 
in spaced relation by a spool 70 rotatably mounted on 
the mounting member with the spool aligned with and 
extending in a direction transverse to a longitudinal axis 10 
of the instrument Ratchet teeth 72 are disposed along 
the circumferences of plates 44, and the wall of the 
mounting member is bent or curved outwardly to form 
catches or pawls 74 for engaging teeth 72 to prevent 
rotational movement of the operating member in a 15 
counterclockwise direction looking at FIG. 4 while 
permitting rotational movement of the operating mem- 
ber in a clockwise direction. Handle member 62 in- 
cludes a generally rectangular frame 79 joined to sleeve 
38, the sleeve being mounted for longitudinal move- 20 
ment in the recess 65 of the mounting member with the 
frame extending through a longitudinal slot 80 in the 
mounting member. A forward or distal wall of the han- 
dle member has a channel 86 therein disposed at an 
angle with the longitudinal axis of the ligating instru- 25 
ment, the channel 86 communicating with the lumen of 
sleeve 38. A latch 88 is disposed within the channel 86 
to be operated by a latch lever 90 pivotally mounted on 
the forward wall. The latch lever 90 is movable be- 
tween an unlatched position wherein the latch 88 does 30 
not project into the lumen of the sleeve 38 as shown in 
FIG. 4 and a latched position wherein the latch 88 is 
moved by the latch lever 90 to project or protrude into 
the sleeve lumen and secure or squeeze the tubular 
member 24 of ligating device 22 therein. 35 

According to a method of operation for the ligating 
instrument 60 in endoscopic operative procedures, the 
tubular member 24 of ligating device 22 with proximal 
end 28 broken away therefrom is inserted, via the pas- 
sage 66 of hand grip 64 and recess 65 of mounting mem- 40 
ber 48 into the lumen of sleeve 38. The latch lever 90 is 
pivoted or rotated in a counterclockwise direction look- 
ing at FIG. 4 causing the latch 88 to be moved in the 
direction of the instrument longitudinal axis to engage 
or squeeze the tubular member 24 and secure the tubu- 45 
lar member within the ligating instrument. The ligature 
material 30 is wrapped or wound around the spool 70, 
and the wall of the mounting member proximally of the 
sleeve can be open, as shown in FIG. 5 to provide the 
room necessary to wind the ligature materia] around the 50 
spool. A portion of the ligature material is inserted in a 
clip 92 on the spool and is thusly secured to the operat- 
ing member 42. A tube 57 can be utilized with the in- 
strument 60 to provide automatic separation of the tu- 
bular member proximal end. The handle member 62 is 55 
grasped by the surgeon with one hand and the distal end 
of the ligating device 22 is inserted at a surgical site in 
the body as previously described. Once the ligature 
loop of the ligature material 30 has been positioned 
around anatomical tissue to be ligated, the operating 60 
member 42 is rotated by the thumb of the same hand 
grasping the handle member 62 causing the ratchet , 
wheel to rotate and pull the ligature material through 
the ligating device 22 to reduce the size of the ligature 
loop around the tissue. Teeth 72 move past the pawls 74 65 
during clockwise movement of the operating member, 
the pawls 74 engaging successive teeth 72 to provide 
fixed, incremental positions for the operating member 
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to facilitate precision tightening of the ligature loop 
while preventing movement of the ligature material 
through the ligating device in a distal direction and, 
therefore, loosening of the ligature. Once the desired 
final tension for the ligature has been approximated by 
pulling the ligature material via the operating member, 
the surgeon grips the flared hand grip 64 with the mid- 
dle and index or other fingers of the same hand while 
continuing to hold the handle member 62. The surgeon 
then squeezes the hand, moving the operating member 
proximally such that the ligature material secured to the 
operating member is moved in a proximal direction 
causing the ligature to be further tightened with con- 
trolled tension. Accordingly, the operating member for 
the instrument 60 can be moved rotatably to approxi- 
mate the final ligature and longitudinally to tighten the 
ligature loop with controlled tension with one hand. By 
providing initial reduction of the ligature loop via 
movement of the operating member in a rotational di- 
rection followed by additional tightening via movement 
of the operating member in a longitudinal direction, 
ligatures can be precisely tensioned with a single hand 
utilized to perform all steps of the ligating procedure. It 
should be appreciated that where the ligature loop can 
be tightened to the desired final tension via squeezing of 
the handle, the roller is not necessary. 

Another modification of a ligating instrument accord- 
ing to the present invention is illustrated at 100 in FIG. 
6. Instrument 100 is designed for use in combination 
with a ligating device 22 and includes an outer tubular 
member 102 connected with a handle 40, an operating 
member 42 and a cutter 104 mounted in the lumen of 
tubular member 102. Tubular member 102 has a tapered 
distal end 106 and a proximal end coupled with handle 
40. Handle 40 includes an angled handle member 110 
extending outwardly from the tubular member 102 and 
angled toward the distal end to facilitate grasping by a 
surgeon with one hand. Operating member 42 is in the 
nature of a roller or wheel for securing an end of the 
ligature material 30 extending through the ligating de- 
vice 22 as previously described and is coupled with 
handle 40 by mounting member 48 including mounting 
bar 49 such that the operating member is offset from and 
not aligned with a longitudinal axis of the ligating in- 
strument. The operating member 42 includes plates 44 
connected by spool 70 and is mounted on the mounting 
bar for rotation in clockwise and counterclockwise 
directions. Ratchet teeth 72 are disposed along the cir- 
cumference of the spool at equally spaced locations 
therealong. A pawl or catch 74 is disposed on the 
mounting member to engage the teeth 72 when the 
operating member is moved counterclockwise such that 
counterclockwise movement of the operating member 
is limited to the arc, spacing or distance between the 
teeth, the pawl 74 being configured to allow movement 
of the teeth therepast in a clockwise direction. Cutter 
104 includes as inner tubular member concentrically 
disposed within the outer tubular member 102 and hav- 
ing a proximal end extending proximally through the 
lumen of the outer tubular member to terminate at an 
actuating member 112 such as a flange, button or knob. 
A spring 114 is connected between the actuating button 
112 and the proximal end of the outer tubular member 
to position a cutting member 116 at a distal end of the 
cutter proximally of an angled inner surface 123 of the 
tapered distal end 106 of the outer tubular member 102. 
As shown in FIG. 7, cutting member 116 includes a pair 
of opposing, longitudinally, distally extending cutting 
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fingers or prongs 120 terminating at 8ngled distal cut- gripping the handle. Various devices can be employed 
ting blades or surfaces 122 that are moved by the angled to limit counterclockwise movement of the operating 
inner surface 123 in the direction of the longitudinal axis member and, where no limit on movement of the oper- 
of the instrument when the cutter is moved in a distal ating member is desired, the positive stop can be elirni- 
direction relative to the outer tubular member. The 5 nated. It will be appreciated that a bias device can be 
cutter 104 can be a tubular member with fingers 120 utilized in the instrument 100 to bias the operating mem- 
extending longitudinally, distally therefrom as shown or ber in a counterclockwise direction to create a slack in 
the cutter can be formed as a plurality of intercon- the ligature material upon release of the operating mem- 
nected, elongate fingers or prongs extending the length ber following clockwise rotation. The actuating mem- 
of the cutter. 10 ber can have various configurations and be mounted for 
According to a method of operation for the Iigating movement in directions other than longitudinal, such as 
instrument 100 in endoscopic operative procedures, a inwardly toward the instrument axis as shown in FIG. 
Iigating device 22 is inserted in the instrument 100 via 12. 

the cutter proximal end to position the distal end 26 of An additional modification of a Iigating instrument 
the Iigating device proximally of the angled surface 123. 15 according to the present invention is illustrated in FIG. 
If not already broken away from the tubular member 8 at 150. Ligating instrument 150 is designed for use 
24, the ligating device proximal end can be broken at alone in ligating tissue and includes an outer tubular 
the break point and the ligature material 30 secured member 102, an operating member 42 connected by 
thereto by slit 54, a clip or any other suitable device, or mounting member 48 with the outer tubular member, a 
the proximal end can be inserted in a tube 57 for break- 20 cutter 104 disposed within the outer tubular member 
ing off the proximal end automatically. Where the liga- and a handle 40 connected with the outer tubular mem- 
ture materia] can be wound around the operating mem- ber. Outer tubular member 102 defines a lumen for 
ber several times, a securing device may not be neces- receiving a length of suture or ligature material 30 and 
sary. The handle 40 is grasped by the surgeon with one has a tapered distal end 106 preventing passage through 
hand, and the distal end 106 of the ligating instrument is 25 the instrument of a ligature knot (not shown) of a liga- 
introduced at a surgical site in the body as previously ture loop formed in the ligature material externally of 
described. Once anatomical tissue to be ligated has been the distal end. A proximal end of the outer tubular mem- 
positioned within the ligature loop 32, the operating ber is secured in a tubular flange 156 of handle 40, the 
member 42 is rotated by the thumb of the hand gripping flange 156 being joined to a handle member 41 extend- 
the handle to pull the ligature material through the 30 ing outwardly from the outer tubular member with a 
ligating device and thusly tighten the ligature loop to curvature in a distal direction to facilitate grasping by a 
form a ligature in the anatomical tissue. The ligature is surgeon. The outer tubular member 102 can be secured 
tightened as desired via the operating member, and in flange 156 in many ways including frictionally, adhe- 
manual rotation of the operating member in the clock- sively or by locking devices and the like. By forming 
wise direction is stopped just prior to a tooth 72 being 35 the handle unitarily, integrally with the outer tubular 
moved past the pawl 74. The operating member is then member, the flange 156 can be eliminated. Cutter 104 
moved by the thumb in a counterclockwise direction includes elongate fingers or prongs disposed within the 
until a preceding tooth is engaged by the pawl, the outer tubular member 102 for passage therethrough by 
preceding tooth and pawl serving as a positive stop the ligature material and terminates proximally at an 
limiting counterclockwise movement of the operating 40 actuating member or end wall 112 disposed proximally 
member. The slack created in the ligature material with of the outer tubular member proximal end. An aperture 
counterclockwise movement of the operating member is formed in the end wall to allow passage therethrough 
allows the instrument to be moved proximally or of the ligature material 30. A spring 114 is connected 
backed away from knot 34. The thumb of the hand between the flange 156 and the actuating member to 
grasping handle 40 is then utilized to engage the actuat- 45 position a cutter member 116 on a distal end of the 
ing button 112 and move the cutter 104 distally relative cutter proximally of nubs or projections 118 formed on 
to the outer tubular member, and the ligating device an internal surface of the outer tubular member such 
against the force of spring 114 such that the fingers 120 that angled cutter blades or surfaces 122 on the fingers 
are forced by the inner surface 123 inwardly toward the of the cutter will be engaged by the nubs upon move- 
instrument longitudinal axis causing the blades 122 to 50 ment of the cutter distally via the actuating member, 
cut or sever the suture material away from or proxi- Operating member 42 is in the nature of a roller or 
mally of knot 34 leaving the ligature in place. Accord- wheel, and the roller can be rotatable clockwise and 
ingly, the need for a separate cutting instrument in- counterclockwise, one-way rotatable, biased or a 
serted through a separate portal is eliminated. ratchet wheel as previously described. 

Various types of cutters can be utilized in the instru- 55 According to a method of operation for ligating in- 

ment 100 to cut or sever the ligature material in re- strument 150 in endoscopic operative procedures, distal 

sponse to movement of the cutter from a proximal end end 106 is introduced at a surgical site within the body 

of the instrument Various types of springs as well as while the instrument is grasped and held, externally of 

other kinds of biasing devices can be utilized to position the body, via handle 40 by a surgeon's one hand. The 

the cutting member to be engaged and moved by the 60 thumb of the same hand as that grasping the handle is 

outer tubular member to cut the ligature material upon utilized to move the operating member 42 to pull the 

movement of the actuating member. The springs or ligature material 30 in a proximal direction through the 

biasing devices can be arranged with the cutter and the instrument. Once a ligature is formed in anatomical 

outer tubular member in many different ways. The tissue, the thumb of the same hand is utilized to engage 

operating member 42 can be arranged in various angu- 65 the actuating member 112 and move the cutter 104 

lar or offset positions relative to the handle 40 and actu- distally such that angled cutter surfaces on the cutter 

ating member 112 to facilitate ease of operation of the fingers are engaged by nubs 118 causing the cutting 

operating member and actuating member by the hand blades 122 to be moved inwardly toward a longitudinal 
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axis of the instrument to sever and cut the ligature mate- similar to that previously described in that the handle 40 
rial away from the ligature knot The cutter surfaces is gripped, via the handle members 162 and 168, by a 
and the rounded nubs 118 can have various configura- surgeon with one hand and the operating member 42 is 
tions to cooperate to move the cutting blades into moved with the thumb of the same hand to draw the 
contact with the ligature material, and the positions of 5 ligature material 30 in a proximal direction through the 
the cutter surfaces and the nubs can be reversed with instrument. Once the ligature is formed in the anatomi- 
the cutting member provided with nubs and the outer cal tissue to approximately the desired tension, the lock- 
tubular member provided with surfaces to cooperate ing bar 180 and the strip 182 are broken with the same 
with the nubs to move the blades into contact with the hand that holds the handle members. The handle mem- 
ligature material. The ligature material can be formed 10 bers 162 and 168 can be squeezed moving the operating 
into a loop before or after introduction of the instru- member proximally and causing the ligature material to 
ment at the surgical site, and the loop can be formed be drawn further in a proximal direction through the 
prior to the ligature material being placed around the instrument for controlling the final tightening or ten- 
tissue or by being placed in the tissue such as by sutur- sioning of the ligature. Once the ligature is properly 
ing with a needle. . 15 tensioned, the thumb of the same hand can be used to 
Another modification of a ligating instrument accord- engage the actuating member and move the cutter 104 
ing to the present invention is shown in FIG. 9 at 160. in a distal direction to cut the ligature material as previ- 
Ligating instrument 160 is for use alone in ligating ana- ously described. The locking strip provides redundant 
tomical tissue and includes an outer tubular member protection, in addition to the locking bar, against move- 
102, a handle 40 coupled with the outer tubular mem- 20 ment of the handle members. Where redundant protec- 
ber, an operating member 42 and a cutter 104 disposed tion is not desired, the locking strip can be connected 
within the outer tubular member. Outer tubular member between the cutter and a non-movable portion of the 
102 defines a lumen for passage of ligature material 30 instrument to serve as a locking mechanism for the 
therethrough and has a tapered distal end 106 for pre- cutter only. The locking bar and the locking strip can be 
venting passage through the instrument by a ligature 25 mounted and secured on the instrument in many various 
knot. The outer tubular member 102 terminates proxi- ways to prevent movement of the handle members and 
mally at a handle member 162 of handle 40, the handle cutter. 

member 162 extending outwardly from the outer tubu- A still further embodiment of a ligating instrument 
lar member to define a hand grip 161 for being grasped according to the present invention is illustrated at 190 in 
by the hand of a surgeon and including an end wall 166 30 FIG. 10 and includes an outer tubular member 102 
joined to the hand grip and extending outwardly from coupled with a handle 40, an operating member 42 
the outer tubular member diametrically opposite the connected with an end of a length of ligature material 
hand grip. The handle member 162 can be formed inte- 30 extending through the instrument and a cutter 104 
grally, unitarily as one piece with the outer tubular disposed within the outer tubular member 102. Outer 
member or the end wall and the hand grip of handle 35 tubular member 102 defines a lumen for passage there- 
member 162 can be formed unitarily, integrally or as through of the ligature material 30 and has a tapered 
separate components secured to the proximal end of the distal end 106 preventing passage therethrough by a 
outer tubular member by any suitable means. Cutter 104 loop forming or ball member 192 performing the func- 
is disposed within the lumen of the outer tubular mem- tion of the ligature knot previously described. Ball 
ber and terminates proximally at an actuating member 40 member 192 is attached to an end of the ligature mate- 
or flange 112 disposed proximally of the proximal end rial externally of distal end 106 and has a passage for 
ofthe outer tubular member, the cutter defining a lumen receiving a length of the ligature material to form a 
or passage for passage therethrough of the ligature ligature loop 32. A plurality of protrusions 194 such as 
material. Handle 40 includes a second handle member barbs or serrations extend along the passage of the ball 
168 in the form of a plate having an opening therein for 45 member, the protrusions 194 being angled toward a 
passage therethrough of the outer tubular member 102, proximal end of the instrument to prevent movement of 
the plate defining a hand grip 169 spaced distally from the ligature material therethrough in a distal direction 
the hand grip 161 to be grasped, with the hand grip 161, while permitting movement of the ligature material 
by one hand. A connecting web 172 extends proximally therethrough in a proximal direction to reduce the size 
from the handle member 168 through a slot in the end 50 of the ligature loop. Handle 40 includes a handle mem- 
wall 166 and is angled toward a longitudinal axis of the ber 162 secured to a proximal end of the outer tubular 
instrument 160 to mount a hollow cylindrical member member and having an end wall 166 extending out- 
176 such that the lumens of the cylindrical member, the wardly from the outer tubular member diametrically 
outer tubular member and the cutter are axially aligned. opposite a hand grip 161 of the handle member. A han- 
The outer tubular member is slidably disposed within 55 die member 168 of the handle 40 is in the form of a plate 
the opening in the handle member 168, and a locking having an opening slidably receiving the outer tubular 
mechanism including a frangible or breakable locking member for longitudinal movement therethrough. Han- 
bar 180 is connected between the handle members 162 die member 168 defines a hand grip 169 disposed dis- 
and 168 to prevent movement of the handle members tally ofthe hand grip 161, and the operating member is 
relative to one another. A frangible or breakable lock- 60 in the form of a connecting web 172 extending in a 
ing strip 182 is connected between the cylindrical mem- proximal direction from the handle member 168 
ber 176 and the end wall 166 to similarly prevent rela- through a slot in the end wall 166. The operating mem- 
tive movement of the handle members. By connecting ber is angled toward a longitudinal axis of the instru- 
the locking strip 182 with the actuating member 112, ment to terminate at a hollow cylindrical member 176 
actuation of the cutter can be prevented until the lock- 65 having a lumen axially aligned with the lumens of the 
ing strip is broken. outer tubular member and cutter. The ligature material 
Operation of the instrument 160 in endoscopic opera- 30 passes through the outer tubular member via the 
tive procedures to form a ligature in anatomical tissue is cutter and extends through the lumen of the cylindrical 
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member 176 to terminate at a bump or knob 196 larger cured to the end. Cutter 104 has an open proximal end 

in size than the cylindrical member lumen, and the through which the ligature material 30 extends and a 

bump can be a knot, a knob or any other protrusion or distal cutting member 116 disposed distally of nubs 118. 

enlargement disposed proximal! y adjacent the cylindri- An actuating arm 204 is angled outwardly from the 

cal member of the operating member. Cutter 104 is 5 cutter proximal end and bent in a distal direction to 

disposed within the outer tubular member and termi- extend through an opening in the hand grip of handle 

nates proximally at an actuating member or flange 112 member i62, the actuating arm terminating at an actuat- 

disposed proximally of the outer tubular member proxi- ing member or button 112 disposed between the handle 

mal end. A helical coil spring 198 is disposed around the . members 162 and 168. 

cutter and is biased between the actuating flange and 10 According to a method of operation for ligating in- 

the handle member 162 to bias the cutter in a proximal strument 200 in endoscopic operative procedures, the 

direction such that cutter member 116 at a distal end handle 40 is grasped by the surgeon with one hand, and 

thereof is disposed proximally of nubs 118 formed on an the distal end of the instrument is introduced at a surgi- 

inner surface of the outer tubular member. A locking cal site in the body with the proximal end held, exter- 

mechanism including a locking bar 180 hingedly 15 nail y of the body, via the handle members 162 and 168. 

mounted on one of the handle members can be provided A ligature loop of the ligature material 30 disposed 

to prevent relative movement of the handle members externally of the distal end 106 is positioned around 

and, therefore, the operating member in a locked posi- anatomical tissue to be ligated, and handle members 162 

tion for the locking bar, the locking bar being pivotable and 168 are squeezed such that the ligature material is 

to an unlocked position to release the handle members 20 moved by the operating member in a proximal direction 

and operating member for movement. through the instrument to tighten the ligature loop 

Operation of the instrument 190 is similar to that around the anatomical tissue. Continued squeezing of 
previously described in that the distal end of the instru- the handle members results in the actuating member 112 
ment 190 is introduced at a surgical site in the body being engaged by the handle member 168 and moved 
while being held, externally of the body, by handle 25 proximally thereby causing the cutter 104 to be moved 
members 162 and 168. Ligature loop 32 is placed around in the proximal direction to be positioned by nubs 118 to 
anatomical tissue to be ligated, and the handle members cut the ligature material. The actuating member can be 
162 and 168 are squeezed with one hand, causing the arranged on the instrument 200 in many various ways to 
ligature material 30, via engagement of knob 196 with be positioned in the path of movement of one of the 
operating member 42 to be moved in a proximal direo 30 handle members to actuate the cutter such that tighten- 
tion through the instrument. Once the ligature is ing of the ligature loop and cutting of the ligature mate- 
formed, the thumb of the same hand utilized to grip the rial can be accomplished with a single motion, 
handle 40 can be used to engage actuating flange 112 to A further modification of a ligating instrument ac- 
raove the cutter 104 in a distal direction to cut the liga- cording to the present invention for use alone in ligating 
ture material. In addition to facilitating formation of the 35 anatomical tissue is illustrated at 220 in FIG. 12 and 
ligature loop, loop forming member 194 ensures that the includes an outer tubular member 102 having a tapered 
loop is not increased in size or untightened during for- distal end 106 and a proximal end terminating at a han- 
mation of the ligature. The loop forming member can die 40 serving as the operating member for drawing 
have any structural configuration providing a passage ligature material 30 through the instrument and a cutter 
for receiving the ligature material and a securement site 40 104 disposed within the outer tubular member. The 
for the end of the ligature material while preventing handle 40 includes a spring 221 joined to the outer tubu- 
passage of the loop forming member into the ligating lar member proximal end and extending proximally in a 
instrument. direction outwardly from a longitudinal axis of the 

An additional modification of a ligating instrument instrument 220 with a bulging configuration. The oper- 
according to the present invention is illustrated at 200 in 45 ating member includes the spring 221 and a toothed 
FIG. 11. Ligating instrument 200 includes an outer ratchet bar 222 secured to an end of the ligature mate- 
tubular member 102 defining a lumen for passage there- rial 30, the ratchet bar being mounted in a bushing 224 
through of ligature material 30, handle 40 coupled with disposed in the proximal end of the outer tubular mem- 
outer tubular member 102, operating member 42 con- ber to guide movement of the ligature material. The 
nected to ligature material 30 and cutter 104 disposed 50 ratchet bar extends proximally through the handle 40 to 
within outer tubular member 102. Outer tubular mem- terminate at a bead 226 disposed externally, proximally 
ber 102 has a tapered distal end 106 preventing passage adjacent the spring 221 such that the ratchet bar and, 
therethrough of a ligature knot or loop forming member therefore, the ligature material, is moved in a proximal 
and an open proximal end through which a proximal direction by the spring when the spring is collapsed, 
end of cutter 104 extends. Handle 40 includes handle 55 flattened or moved in the direction of the longitudinal 
members 162 and 168 extending outwardly from the axis. Cutter 104 terminates proximally at an actuating 
outer tubular member, the handle member 168 being member 112 in the form of a spring 228 extending 
spaced distally from the handle member 162 to allow through a longitudinal slot 229 in the outer tubular 
grasping of the handle members with one hand. Handle member and connected between the outer tubular mem- 
member 168 has an opening therein allowing passage 60 ber and the cutter proximal end. The actuating member 
therethrough of the outer tubular member and the oper- or spring has a bulging configuration to extend in a 
ating member 42 is in the nature of a plate, strip or web direction outwardly from the longitudinal axis such that 
of materia] extending proximally from the handle mem- the cutter is moved in a distal direction relative to the 
ber 168. The operating member is bent or angled in the outer tubular member when the spring is collapsed, 
direction of a longitudinal axis of the instrument to 65 flattened, compressed or moved toward the longttudi- 
tenninate at an end 202 aligned with the lumens of the nal axis. 

outer member and cutter, the ligature material 30 ex- According to a method of operation for the ligating 

tending proximally through the cutter and being se- instrument 220 in endoscopic operative procedures, 
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handle 40 is grasped by the surgeon with one hand, and 
the distal end of the instrument is introduced at a surgi- 
cal site in the body to position a ligature loop disposed 
externally of the outer tubular member distal end 
around anatomical tissue to be ligated. The operating 
member, spring 221 in the instrument 220, is squeezed 
causing the spring to collapse or flatten thusly moving 
the ratchet bar 222 and with it the ligature material 30 in 
a proximal direction. Upon release of the handle 40, the 
spring 221 will return to the bulging configuration with 
an end face 227 of the spring engaging the teeth of the 
ratchet bar to hold the ligature material in position. The 
teeth of the ratchet bar can be angled toward the distal 
end of the instrument to prevent movement of the 
ratchet bar and, therefore, the ligature material, in a 
distal direction to prevent untightening of the ligature 
loop while permitting proximal movement of the liga- 
ture material. Once the ligature is formed in anatomical 
tissue, the actuating member, spring 228, is squeezed to 
collapse or flatten the spring causing the cutter to move 
distally to cut the ligature material. 

An additional modification of a ligating instrument 
according to the present invention for use alone in ligat- 
ing anatomical tissue is illustrated at 240 in FIG. 13 and 
includes ah outer tubular member 102 having an open 
distal end 106 and an open proximal end, a middle mem- 
ber 241 disposed within the outer tubular member, a 
cutter 104 disposed within the middle member, a handle 
40 mounting the middle member and a proximal end of 
the outer tubular member and a length of ligature mate- 
rial 30 extending through the instrument 240. Middle 
member 241 includes opposing grasping arms or prongs 
242 extending longitudinally, distally to terminate at 
bumps 243 at a distal end of the middle member. Arms 

242 are biased outwardly to an open position and are 
moved to a closed position via engagement of bumps 

243 with an inner surface of the wall of the outer mem- 
ber 102 when the middle member is disposed within the 
outer member as illustrated in FIG. 13. Nubs 118 are 
disposed along an inner surface of arms 242 in opposing 
relation to move cutting fingers 120 of cutter 104 in- 
wardly in the direction of a longitudinal axis of the 
instrument to cut ligature material 30 extending through 
the cutter. Middle member 241 extends through the 
open proximal end of the outer tubular member 102 to 
be disposed externally of the outer member, and handle 
40 includes a U-shaped spring handle member 244 con- 
nected to the middle member 241 externally of the outer 
member and to the outer member proximal end. Oppos- 
ing legs 245 of handle member 244 are biased to be 
spaced from each other as illustrated in FIG. 13 to 
position the bumps 243 on the middle member distal end 
within the outer tubular member. Cutter 104 terminates 
proximally at an actuating member 112 including a 
U-shaped spring 114 extending through a longitudinal 
slot 246 in the middle member 241 and connected be- 
tween the cutter proximal end and the leg 245 of handle 
member 244 attached to the middle member. Middle 
member 241 terminates proximally at an operating 
member 342 securing an end of the ligature material 
extending through the instrument 240. Ligature mate- 
rial 30 is formed into a ligature loop 332 via a ligature 
knot 34, with the knot 34 being held in place within the 
outer member by the grasping arms 242 of the middle 
member as illustrated in FIG. 13. Ligature loop 332 is 
greatly reduced in size to be disposed entirely within 
the outer tubular member to facilitate introduction of 
the instrument at a surgical site in endoscopic operative 
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procedures. Operating member 342 is best illustrated in 
FIGS. 14-17 and includes a roller or wheel having a 
pair of circular plates 44 rigidly mounted in spaced 
relation by a spool 70 around which the ligature mate- 
5 rial can be wound for securement to the operating mem- 
ber. Spool 70 is rotatably mounted on a pin or axle 46 
secured between a pair of mounting bars 49 connected 
to the middle member. A bias device including a coil 
spring 247 is disposed around pin 46 and connected 
10 between one of the plates 44 and the corresponding 
mounting bar 49 as illustrated in FIGS. 14 and 15, the 
spring being mounted in torsion to rotationally bias the 
roller in a counterclockwise direction looking at FIG. 
13. A plurality of ratchet teeth 72 are disposed along a 
15 side of the other of the plates 44 inwardly of the circum- 
ference thereof, the ratchet teeth being angled out- 
wardly from the side of the plate to be engaged by a 
pawl 74 carried on a release lever 248 pivotally 
mounted on the pin 46 to prevent movement of the 
20 roller due to the rotational bias. Release lever 248 has a 
button for being selectively manually moved to pivot 
the release lever to disengage the pawl 74 from a tooth 
72 permitting rotation of the roller automatically in the 
counterclockwise direction by the bias device. In use, 
25 ligating instrument 240 is introduced at a surgical site in 
the body with the ligature loop 332 held by grasping 
arms 242 within the outer tubular member. The ligature 
material 30 is wound several times around the spool 70 
in a direction allowing the ligature material to be moved 
30 distally through the instrument 240 in response to man- 
ual clockwise rotation of the roller and proximally in 
response to counterclockwise rotation of the roller due 
to the torsional bias. Once a distal end of the instrument 
240 has been introduced at a surgical site in the body 
35 with handle 40 held externally of the body, the thumb of 
the hand grasping the handle is utilized to rotate the 
operating member 42 in a clockwise direction looking at 
FIG. 13. Clockwise rotation of the operating member 
causes the ligature material to be moved through the 
40 ligating instrument in a distal direction while the knot 
34 remains held by the middle member to increase the 
size of the ligature loop. The operating member is ro- 
tated until the ligature loop has been increased in size 
sufficiently to be placed around anatomical tissue to be 
45 ligated. When the desired size for the ligature loop has 
been obtained, the thumb can be removed from the 
operating member with pawl 74 engaging a tooth 72 to 
prevent counterclockwise rotation of the operating 
member by the bias device. The anatomical tissue is 
50 positioned within the ligature loop 332 and the button 
249 of the release lever 248 is moved as shown by the 
arrow in FIG. 17 causing pawl 74 to be disengaged 
from tooth 72 such that the operating member is auto- 
matically rotated in a counterclockwise direction look- 
55 ing at FIG. 13 due to the bias of spring 247. With coun- 
terclockwise direction of the operating member, the 
ligature loop 332 will automatically be reduced in size 
or tightened around the tissue. Another manner in 
which the instrument 240 can be used involves disen- 
60 gaging pawl 74 from a tooth 72 prior to enlarging the 
ligature loop and thereafter rotating the operating mem- 
ber clockwise to increase the size of the loop. While 
holding the operating member in position with the 
thumb, the enlarged loop can be placed around anatom- 
65 ical tissue; and, thereafter, the thumb can be released 
from the operating member causing the operating mem- 
ber to be rotated automatically in a counterclockwise 
direction to tighten the ligature loop around the tissue. 
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Once a ligature has been formed in the tissue, actuating 
member 112 is squeezed causing the cutter 104 to be 
moved distally within the middle member such that 
cutting fingers 120 are moved by nubs 118 inwardly to 
cut the ligature material away from knot 34. Once the 
ligature material has been cut, handle 40 is squeezed 
drawing handle legs 245 together to move the outer and 
middle members relative to one another such that the 
distal end of the middle member is disposed beyond the 
distal end of the outer member. With the middle mem- 
ber distal end extended from the outer tubular member, 
the grasping arms 242 will be moved outwardly due to 
the outward bias causing the knot 34 to be released from 
the grasping arms allowing the instrument 240 to be 
removed from the body leaving the ligature in place. 
Squeezing of the handle 40 can be stopped prior to 
removing the instrument from the body allowing legs 
245 to again position the middle member distal end 
within the outer member to facilitate withdrawal 
through a portal sleeve. 

Inasmuch as the present invention is subject to many 
variations, modifications and changes in detail, it is 
intended that all subject matter discussed above or 
shown in the accompanying drawings be interpreted as 
illustrative only and not be taken in a limiting sense. 

What is claimed is: 

1. A ligating instrument for ligating anatomical tissue 
comprising 

a ligating device including an elongate body having a 
distal end and a proximal end and a length of liga- 
ture material extending through said body and 
secured to said proximal end, said ligature material 
being formed into a ligature loop disposed exter- 
nally of said distal end for being positioned around 
anatomical tissue to be ligated, said proximal end 
being separable from the remainder of said body to 
allow said ligature material to be moved through 
said ligating device to close said ligature loop 
around the anatomical tissue; and 

an adapter including means for receiving said ligating 
device, a handle connected with said receiving 
means for being grasped by a hand of a surgeon and 
operating means coupled with said receiving means 
for securing said proximal end of said body, said 
operating means being movable manually by the 
hand grasping said handle to move said ligature 
material through said ligating device to close said 
ligature loop and form a ligature in the anatomical 
tissue. 

2. The ligating instrument as recited in claim 1 
wherein said operating means includes a rotatable oper- 
ating member for being manually rotated by a finger of 
the hand grasping said handle. 

3. The ligating instrument as recited in claim 2 
wherein said rotatable operating member includes a 
roller. 



,199 

20 

4. The ligating instrument as recited in claim 3 
wherein said roller is manually rotatable in a single 
direction. 

5. The ligating instrument as recited in claim 4 further 
5 including means on said roller for preventing rotation of 

said roller in a direction other than said single direction. 

6. The ligating instrument as recited in claim 3 
wherein said roller is manually rotatable in clockwise 
and counterclockwise directions. 

10 7. The ligating instrument as recited in claim 6 
wherein said adaptor further includes means for limiting 
rotational movement of said roller in one of said direc- 
tions. 

8. The ligating instrument as recited in claim 1 
15 wherein said receiving means includes a sleeve. 

9. The ligating instrument as recited in claim 8 
wherein said sleeve includes means for engaging said 
ligating device body and said engaging means includes 
a surface of said sleeve frictionally engaging said Iigat- 

20 ing device body. 

10. The ligating instrument as recited in claim 8 
wherein said sleeve includes means for engaging said 
ligating device body and said engaging means includes 
a latch. 

25 11. The ligating instrument as recited in claim 1 
wherein said handle includes means for further moving 
said ligature material through said ligating device by 
the hand grasping said handle to tighten the ligature in 
anatomical tissue upon formation of the ligature with 

30 said operating means. 

12. The ligating instrument as recited in claim 1 fur- 
ther including a cutter carried by said receiving means 
for cutting said ligature material adjacent the ligature 
and actuating means coupled with said handle for actu- 

35 ating said cutter to cut said ligature material in response 
to movement of said actuating means by the hand grasp- 
ing said handle. 

13. The ligating instrument as recited in claim 12 
wherein said cutter is disposed within said receiving 

40 means. 

14. The ligating instrument as recited in claim 12 
wherein said cutter is disposed around said ligating 
device. 

15. The ligating instrument as recited in claim 12 
45 wherein said ligating device further includes a longitu- 
dinal axis and said actuating means includes an actuating 
member movable longitudinally along said axis. 

16. The ligating instrument as recited in claim 12 
wherein said ligating device further includes a longitu- 

50 dinal axis and said actuating means includes an actuating 
member movable in a direction transverse to said axis. 

17. The ligating instrument as recited in claim 1 
wherein said adaptor further includes means for sepa- 
rating said ligating device proximal end from said re- 

55 mainder of said ligating device body automatically in 
response to movement of said operating means. 
• • • * • 
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